The majority of coffee plantations in Indonesia is dominated by Robusta coffee. Some of them have a distinctive quality with a strong relation to their origin, in which the coffee has been cultivated. These are known as single-origin coffee. Most of the coffees are produced in the western part of the country. This study aimed to profile the chemical quality parameters of robusta single-origin coffee in the western part of Indonesia. Green coffee bean from various regions of the western part of the country, namely Empat Lawang, Menoreh, and Gunung Kelir, which were cultivated at various elevation ranges, were collected and analyzed in their chemical quality parameters such as caffeine, sucrose, total fat, and fatty acids. ANOVA was then performed on the collected data, and the results are discussed in this paper.
the product name is known as single-origin coffee. This type of coffee generally has a distinct flavor and provides added value compared to non-single origin coffee. The existence of plant genetic diversity, variation in climatic and environmental conditions, as well as the cultivation and processing techniques used in the production of coffee by each producer, these may cause the quality and flavor of the coffee produced to be varied and unique [7] . Furthermore, in the last few decades, more and more consumers choose food products based on local attributes and product specificities as well as environmental and ethical issues. This trend reflects public concern for safety, health, sustainability, and social problems in food production practices [8] . The author [9] highlights the growing consumer segment pays attention to food safety and food quality issues and assesses its origin as a sign of quality.
According to [7] , the characteristics of coffee flavor are influenced since the cultivation process. During the development process of the coffee cherry, there is an accumulation of biochemical compounds, which are precursors of coffee flavor. After coffee cherry is harvested, the biochemical compound can react and interact at the processing stages to become a final product that has flavor complexity. The importance of the parameters is consistent with [10] that the biochemical composition plays a great role in determining the taste of the coffee. Looking at the potential of Indonesia Robusta single-origin coffees and the role of biochemical composition in determining the quality of coffee as mentioned previously, therefore, this study was aimed at profiling the chemical quality of a singleorigin coffee from the western region of Indonesia, that needs to be carried out.
Material and methods

Samples geographical origin
To ensure the authenticity of the coffee origin, green coffee samples were taken directly from coffee plantations in Empat Lawang South Sumatra Province, Kulon Progo in Yogyakarta Special Region, and Semarang in Central Java Province with various elevation ranges of planting areas. Determination of the ranges was referred to [11] . Menoreh and Empat Lawang coffee sampling locations were carried out at four stratifications of altitudes, i.e., 300 to 500 m a.s.l., 500 to 600 m a.s.l., 600 to 700 m a.s.l., and > 700 m a.s.l..
Meanwhile, because Gunung Kelir Coffee is only grown in areas with elevations >700 m a.s.l., the used elevation ranges were different from the other two previous coffees, which are in the range 700 to 900; 900 to1,100; 1,100 to 1,300; and more than 1,300 m a.s.l.. Each sampling location coordinates and its altitude were determined using Google Maps/Earth (Empat Lawang Coffee) and Global Positioning System equipment (Menoreh and Gunung Kelir Coffees). Profile of the samples' geographical origin is depicted in Table 1 . Caffeine extraction was carried out on 3 g pulverized sample using water and other alkaloids deposition with the addition of 5 ml KOH 1%. Sucrose content was determined as the difference between total and reducing sugars. Reducing sugar was determined based on the Nelson-Somogyi method. Total fat was analyzed based on the Soxhlet method. A total of 1 g of the pulverized sample was put into a soxhlet extraction tube in a thimble with 15 ml of petroleum ether solvent to be distilled for four hours. Petroleum ether containing fat extract was transferred into a clean weighing bottle with a known weight and then evaporated with a water bath until it was slightly concentrated and continued drying in a 100 o C oven until a constant weight was achieved. The weight of the residue in the weighing bottle is expressed as the weight of the oil. All three analyses were carried out based on the procedure explained by [12] .
Fatty Acids.
Fatty acids content of the samples were analyzed with Gas Chromatography (Shimadzu/ GC 2010 Plus, Flame Ionisation Detector (FID), 240 0 C, RTX-Wax, P=30 m, d=0.25 mm, Helium/0.80 ml.minute -1 ). The initial column temperature was 150 o C, raised to 200 o C, with an increase in temperature of 8 o C/minute. The temperature of 200 o C was maintained for 30 minutes, then was raised to 220 o C with an increase 8 o C/minute. The temperature of 220 o C was maintained for 25 minutes, then the temperature was allowed back to the initial temperature. The procedure of the analysis was based on [13] . Four saturated fatty acids (myristic (C14:0), palmitic (C16:0), stearic (C18:0), and arachidic(C20:0)) and three unsaturated fatty acids (oleic (C18:1), linoleic (C18:2), and linolenic (C18:3)) were analyzed.
Statistical analysis
One way ANOVA was used to determine and explain the different levels of coffee quality characteristics based on origin and elevation using IBM SPSS Statistics 22. The output was used as a determination of the hypothesis to be accepted or rejected. Hypothesis testing can be done using probability or significance. If p>0.05, then H0 is accepted and if p<0.05, then H0 is rejected. If the ANOVA output shows that H0 is rejected, then a post hoc test can be performed to determine which quality parameters have significant differences. Data that did not meet the assumption of heteroscedasticity were further tested using the Brown-Forsythe test [14] .
Results and discussion
The caffeine content of coffee beans in this study is shown in Table 2 , ranged from 1.11-1.76% on a dry basis (db), mostly in accordance with Robusta Coffee caffeine levels according to [15] . The highest caffeine levels were found on Gunung Kelir sample at high altitude level (1,100-1,300 m a.s.l.), while the lowest caffeine levels were also found on Gunung Kelir sample but at lower altitude, namely medium-altitude levels (900-1,100 m a.s.l.). It was known from the table that the caffeine content of the samples from various regions was not significantly different in each region of origin (p>0.05) but had a significant difference in several levels of altitude (p<0.05).
Caffeine is a type of purine methylxanthine (1,3,7-trimethylxanthine) alkaloid compound derived from xanthosine with the chemical formula C8H10N4O2. Caffeine is a secondary metabolite in coffee because it has an impact on the quality of coffee, where the accumulation of its contents increases bitter taste and affects health, including causing the body to stay awake [16] . The caffeine content in Robusta ranges from 1.5 to 2.5% (db), causing the taste of the coffee bitter [15] . No trend was found for caffeine content at various elevation ranges in this study. On the contrary, [1] and [17] reported that altitude has significantly affected the caffeine content of Arabica coffee beans, the higher the cultivation location, the higher the caffeine content is. However, in a study conducted by [18] and [19] , Arabica coffee samples showed inversely proportional results, i.e., if the height increases by 500 m, the caffeine content of coffee beans will also increase by 15%.
Fat is a significant component in coffee and has a vital role in determining its sensory quality. Triacylglycerol is the aroma carrier in roasted coffee. The fatty acid fraction from triacylglycerol releases side products from oxidation results when roasted, which consists mainly of aldehyde compounds that play a role in giving flavor and aroma to coffee [20] . The total fat content of coffee beans in this study ( Table 2 ) ranged from 7.92 to 9.93% (db), which are in accordance with [15] . The highest total fat content was observed on Gunung Kelir coffee at low altitude levels (700-900 m a.s.l.), while the lowest total fat content was found on the same coffee at high altitude levels (1,100-1,300 m a.s.l.). It was also known from the table that based on the area of origin, the total fat content of all the samples (p>0.05). However, based on the location's altitude of coffee growth, all samples have significant differences (p<0.05).
According to [18] , site altitude is positively correlated with fat content. The higher the location of coffee growth, the higher the fat content. The altitude of the location is related to the temperature of the air, where the higher the location, the temperature will be lower. Coffee beans that grow in lowtemperature environments can cause the fruit maturation process to slow down, specifically, this may result in the formation of more complex biochemical compounds and the accumulation of sugars and fats [1] . However, in our study, we also did not found of such a trend. Sucrose is a disaccharide formed from its monomers in the form of glucose and fructose units, with the molecular formula C12H22O11. The disaccharide is the main constituent of sugar content (around 90%), so that its presence represents the general sugar composition in coffee beans [21] . Sucrose plays an essential role in influencing the taste and aroma of the coffee so that its presence is always expected to be in high amounts in coffee [20] . The value of sucrose content in coffee beans from various regions is shown in Table 2 . The sucrose content in coffee samples from various regions and various altitude was significantly different (p<0.05). The sucrose content of coffee beans in this study ranged from 0.83 to 4.82% (db), slightly lower and higher than the reference level of Robusta Coffee sucrose according to [15] . The lowest sucrose content was found on Menoreh Kulon Progo Coffee at a low altitude level (300 to 500 m a.s.l.), while the highest sucrose content was observed on Empat Lawang coffee at a high altitude level (600 to 700 m a.s.l.). The content variation can be caused by differences in the height of the coffee cultivation area [18] , the average temperature [22] , and the presence of shade plants [17] . Site altitude is positively correlated with sucrose content [18] . The higher the location of the coffee growing region, the higher the sucrose content is. Besides, coffee beans that grow in low-temperature environments can cause a slow process of fruit ripening, which leads to the formation of more complex biochemical compounds and the accumulation of sugars and fats [1] . According to [22] , the low temperature can also be created by giving more shade plants so that it can reduce the intensity of incoming sunlight on the coffee plant. However, [17] gave different results, coffee plants with sufficient shade experienced a process of increasing.
The composition of fatty acids detected in our samples were myristic acid (C14:0) 0.25%, palmitic acid (C16:0) 33.90%, stearic acid (C18:0) 10.22%, oleic acid (C18:1) 8.16%, linoleic acid (C18:2) 43.42%, linolenic acid (C18:3) 0.80%, and arachidic acid (C20:0) 2.89%, as shown in Table 3 and Table 4 . From these results, it can be seen that the most fatty acids contained in coffee beans were linoleic acid (43.42%), and the lowest amount of fatty acids was myristic acid (0.25%). These results were consistent with the finding that linoleic acid is the most dominant fatty acid in plants including coffee, followed by palmitic acid and several other types of fatty acids contained in smaller amounts such as oleic, stearic, arachidic, and linolenic acids [23] . No significant difference was found on myristic and stearic acids, for both elevation and area origin. However, significant differences in palmitic and arachidic acid contents were observed based on the geographical origin of Empat Lawang coffee, allowing the two parameters as potential discriminating parameters. Empat Lawang coffee is the only coffee in this study that already certified as geographical indication products [24] . Author [25] also reported that linoleic acid is the primary fatty acid contained in coffee beans, which is about 44%, followed by palmitic acid as much as 33.3%. Author [15] also observed similar results, in which the fatty acids in coffee beans consisted of linoleic acid as much as 43% to 54%, oleic acid as much as 7 to 14%, and linolenic acid as much as 1 to 2.6%. Fatty acids are not only beneficial for the body but are also useful for keeping coffee fresh and preventing loss of aroma and flavor caused by the hydrolysis and oxidation of triacylglycerol. According to [26] and [15] , most of the fatty acids in coffee beans are unsaturated fatty acids. The condition is in accordance with the
